Determination of mammalian sex depends on the presence or absence of a functional testis. Testes are determined by the activity of the testis determining factor encoded by the sex determining gene, Y (SRY) located on the Y chromosome. Considerable evidence suggests that the SRY gene is the only gene on the Y chromosome that is both necessary and sufficient to initiate testis determination. Other steps in the mammalian sex determining pathway are unknown, although recent advances have shown that mutations in X chromosome and autosoma! loci are also associated with sex reversal, suggesting the presence of at least one other sex determining gene. Duplications of sequences on the short arm of the human X chromosome, including the DAX-1 (DSS-AHC critical region on the X chromosome, gene 1) gene, are occasionally associated with XY male-to-female sex reversal. In addition, mutations in the SRY-related gene SOX9 (SRY-related box) are associated with a failure of human testicular determination. Furthermore, the occurrence of inherited sex reversed conditions in both mice and men indicate the presence of at least one other sex determining gene. Breeding the Y chromosome from certain Mus musculus domesticus strains into the laboratory mouse strain C57BLI6J results in XY male-to-female sex reversal. This suggests both allelic variation of the Sy gene and the presence of autosomal sex determining genes. In humans, familial cases of SRY-negative XX males occur. Analysis of the transmission of the trait indicates the segregation of an autosomal or X-linked recessive mutation. The mutation may be in a gene whose wild-type function is to inhibit male sex determination. SRY may trigger male sex determination by repressing or functionally antagonizing the product of this gene.
Introduction
In the early 1940s Alfred Jost and colleagues conducted a series of experiments which defined the fundamental concepts of mammalian sex determination and sex differentiation (Jost et al., 1973) . Jost castrated foetal rabbits just before the onset of gonad differentiation. He observed that all embryos (XX and XY) had female internal genitalia with no development of the Wolffian ducts. He concluded that the testis produces substances that induce the development of Wolffian structures and also cause the regression of MUllerian ducts in a male foetus.
These early experiments also indicated that the presence of an ovary was not necessary to induce Müllerian duct differentiation. Since removal of the undifferentiated mammalian foetal gonad results in the development of female internal and external *Correspondence, 1995 The Genetical Society of Great Britain. 599 genitalia, determination of sex is equated with testes determination. In humans, the testes produce all the hormones necessary for the complete development of the male phenotype; foetal Sertoli cells secrete anti-Müllerian hormone (AMH; also known as Mu!-lerian inhibiting substance) which causes regression of the MUllerian ducts, and foetal Leydig cells produce testosterone which induces Wolffian duct development leading to the formation of epididymides, vasa deferentia and seminal vesicles. Dihydrotestosterone, derived from testosterone by the action of the enzyme 5-reductase, influences the external genitalia to develop into penis shaft, scrotum and glans penis.
Evidence that mammalian testis determination depends on the presence of a Y chromosome came from observations made in the late 1950s and early 1960s when XO mice and XO humans were identified who did not develop testicular tissue (Ford et al., 1959; Russell et a!., 1959; Cattanach, 1962) . Sub-sequently XXY humans and XXY mice were discovered who developed as phenotypic males with testes, indicating that testis development was determined by the presence of the Y chromosome irrespective of the number of X chromosomes (Jacobs & Strong, 1959; Cattanach, 1961) . The factor encoded by a gene on the Y chromosome was termed the testis determining factor (TDF).
The mammalian testis determining gene, SRY Evidence that SRY determines sex
The identification and molecular analysis of human sex reversed conditions, XY females and XX males, were instrumental in the discovery of the testis determining gene. Three 46,XX males and a 46,XX true hermaphrodite were found who carried only 35 kb of Y-specific DNA in their genome (Palmer et a!., 1989) . A screen of the 35 kb, testis determining region, for potential coding sequences by Goodfellow and colleagues identified an open-reading frame (ORF) termed Sex Deter- 3 The mouse Siy gene is located on the minimum portion of the Y chromosome known to be sex determining and is deleted from a mouse Y chromosome known to carry a mutant testis determining factor.
4 The expression pattern of Siy is consistent with a role in testis determination as it is expressed for a short period (10.5-12 days post coitum) specifically in the somatic cells of the genital ridge. This is just before the first signs of testicular differentiation. Siy transcripts can also be detected in murine and human adult testis.
5 Genetic evidence to equate SRY as TDF came from the identification of XY females with mutations in the SRY-ORF (see discussion below).
6 Chromosomally female mice, who developed testes when a 14 kb fragment of DNA containing Siy was introduced as a transgene, demonstrate that Sty is both necessary and sufficient to determine testis formation (reviewed by Wolf et a!., 1992) .
Properties of SRY: transcriptional activator or repressor?
The human SRY gene consists of a single 850 bp exon with the major transcription initiation site at 91 bp upstream from the first methionine codon (the presumed translation initiation site). Other minor transcription initiation sites exist both 5' and 3' to this site (Vilain et al., 1992a; Behike et a!., 1993; Clépet et al., 1993; Su & Lau, 1993) . It is important to note that transcription initiation sites were identified in RNA isolated from adult testis or from cell lines following transfection with an SRY-containing genome fragment. It is possible that other transcription initiation sites may be used in the developing foetal genital ridge. A 790 bp CpG-rich island, within which is a potential recognition motif for the Wilms tumour gene product, WT1, is located 4.0 kb 5' to the SRY-ORF (Call et a!., 1990) . Mutations in the WT1 gene have been described in patients with the Denys-Drash syndrome, a complex phenotype of nephropathy and complete or partial sex reversal in a 46,XY individual (Pelletier et a!., 1991) , suggesting that WT1 may directly or indirectly influence the process of sex determination.
The genomic organisation of the murine Sty gene differs significantly from the human gene. The coding sequence, a single exon, lies within a 2.8 kb stretch of unique sequence that is flanked by a long inverted repeat of at least 15 kb (Capel et a!., 1993) . The HMG box domains of human SRY and murine Sry share 71 per cent identity but outside this region there is no significant homology. Sty transcripts in the murine foetal genital ridge are predominantly linear. However, in adult testis the Sry transcript is present as a circular RNA molecule. The transcript may arise from a stem-loop structure formed from a long primary RNA molecule that includes the inverted repeat. Although present in the cytoplasm, the circular transcript appears not to be associated with polysomes, hence it is unlikely to be translated. This indicates that Sty may have no function in adult testis. Human SRY transcripts can also be detected in adult testis although circular transcripts of the human SRY gene have not been found.
The SRY HMG box is both necessary and sufficient to bind DNA. However, little is known concerning possible target sequence(s) for SRY-binding although candidate motifs have been described. Like other proteins containing a single HMG box, SRY will bind to DNA in a sequence-specific manner, although there is a fairly high nonspecific binding affinity for linear DNA irrespective of the sequence
The Genetical Society of Great Britain, Heredity, 75, 599-611. (Nasrin et a!., 1991; Harley et a!., , 1994 . Human SRY appears to recognize the sequence AACAATG whereas murine Sry will bind with higher affinity to the sequence CATFGTT (Giese et al., 1992; Harley et a!., 1994) . Differences in DNAbinding affinity may reflect distinct differences in the interactions of the two proteins with DNA. This view is supported by in vitro studies which. indicate that human SRY interacts with DNA primarily through minor groove contacts whereas murine Sry recognizes the major groove (Giese et al., 1994) .
Although SRY will bind to linear DNA with sequence specificity, it can also bind to four-way junctions (Ferrari et a!., 1992) . These are DNA structures that can be generated by recombination events and by intrastrand base pairing of inverted repeat sequences. The binding affinity of SRY for four-way junctions is similar to that observed in binding to linear DNA. SRY binding is independent of the sequence that makes up the junction (Ferrari et a!., 1992) .
The HMG domain of SRY/Sry not only has the ability to bind to DNA but also to induce DNAbending (Ferrari et al., 1992; Giese et a!., 1992) . Other HMG-domain proteins share this property (Giese et al., 1992) . This may have a functional significance. For example, it might permit regulation of gene expression by juxtaposing distant sites in the DNA helix, thereby allowing interaction with other transcription factors, either directly between the SRY protein and other proteins, or indirectly by facilitating the construction of a scaffold structure.
Interaction between SRY and DNA either alone or with the aid of other proteins presumably regulates gene expression, either by activating or repressing gene transcription. Elegant in vitro studies by Dubin & Ostrer (1994) Berkovitz, 1992) . This group can be further subdivided into 46,XY complete (or pure) gonadal dysgenesis and 46,XY partial gonadal dysgenesis. 46,XY complete gonadal dysgenesis is characterized by completely female external genitalia and well-developed MUllerian structures. The gonad consists of a streak of fibrous tissue. As the name suggests 46,XY partial gonadal dysgenesis is characterized by partial testis determination and a normal XY karyotype without mosaicism. Internal genitalia usually consist of a mixture of Woiffian and Müllerian ducts. Affected individuals exhibit varying degrees of masculinization of the external genitalia which broadly correlates with the extent of testicular differentiation.
Missense, nonsense and frameshift mutations have been described in SRY coding sequences of 46,XY females with complete gonadal dysgenesis (summarized in Fig. 1 ). These occur, with one exception, in the HMG DNA-binding motif of the gene Jager et a!., 1990; Hawkins et al., 1992a,b;  McElreavey et a!., 1992; Affara et a!., 1993). The exception is a point mutation generating a stop codon 3' to the HMG box (Tajima et a!., 1994) . The frequency of mutations in the SRY gene in XY females with gonadal dysgenesis is low (approximately 15 per cent) which may be for several A point mutation has also been reported in the 3' nonbox region generating a stop codon (Tajima et al., 1994 Finally, it cannot be excluded that some subjects may be wrongly diagnosed. Sequence changes in the SRY gene do not always cause sex reversal. Three familial cases of 46,XY sex reversal have been described where the affected individuals share the same amino acid change as their father (Hawkins et a!., 1992b; Jager et a!., 1992; Vilain et al., 1992b) . In each case a single base-pair change has resulted in an amino acid substitution in the HMG DNA-binding domain. The amino acid substitutions are Va160-Leu(V6OL), 11e90-Met (190M) and PhelO9-Ser(F1O9S). Each patient had 46,XY complete gonadal dysgenesis. In the familial case with the sequence variant SRYV6OL analysis of the streak gonad from affected XY females revealed only wavy ovarian-like tissue (Vilain et al., 1992b) . Tubule-like structures were not observed, indicating a complete absence of SRY activity. Several hypotheses have been proposed to explain sex reversal in these families. It is possible that the sequence variants may be trivial polymorphisms not associated with the sex reversed phenotype. This hypothesis seems unlikely because polymorphisms in human SRY coding sequences have not been described. An alternative hypothesis is interaction between the variant SRY protein and another genetic determinant. A third hypothesis suggests that in vivo activity of the variant SRY protein is altered such that it is around a critical threshold level.
The Genetical Society of Great Britain, Heredity, 75, 599-611. Masculinization in a subject with a 46,XX karyotype may be caused by the presence of the SRY gene product. With the identification of the Siy gene, the cause of the Y-linked aspect of sex reversal has been the subject of recent studies. The simplest explanation for the sex reversal is a difference between S,y alleles. To investigate this hypothesis, Lau and colleagues (Coward et al., 1994) Introduction of the chromosome onto the B6 genetic background results in testicular dysgenesis but not true sex reversal (i.e. ovarian tissue does not develop). The number of glutamine repeats at this site may be responsible for sex reversal in the B6 background. However, as noted by Ficher (1994) in the absence of functional data, the change in glutamine repeats may be a simple polymorphism unassociated with sex reversal. An alternative explanation of B6YPOS sex reversal proposed that the Y-linked aspect of sex reversal may result from mutation in regulatory elements outside the Sty-ORF which affect timing of Sty expression. This hypothesis is supported by data presented by Palmer & Burgoyne (1991) who demonstrated that an XY foetus with a yPOS chromosome developed testis cords 14 h later than an XYB6 foetus, whereas limb development (taken as a measure of overall development) was unaffected by the strain of Y chromosome. These data also suggest that the autosomal component of yyPOS sex reversal, the postulated testis determining locus Tda-1, need not be a testis determining gene but rather may be an early acting ovarian determining gene. B6 is a fast-developing strain, and the y'0s testis determining gene may not act early enough to divert gonadal development away from the default ovarian pathway. The role of the autosomal component of B6Y'os sex reversal in testis (or ovarian) determination will be aided by the mapping and identification of the Tda loci (Eicher et al., 1995) .
T-assocjated sex reversal (Tas)
A locus on chromosome 17 of the mouse which segregates with the brachyury alleles hairpin tail (Th) or T-Orleans (T0) is necessary for normal testis development. This locus, termed T-associated sex reversal (Tas), is located in a deletion of the T locus that is common to both T' and Tori alleles. Abnormal testis development occurs in B6 T0'" or T&D mice provided that the Y chromosome is derived from the AKR/J strain (Washburn & Eicher, 1989 , 1983; Fechner et al., 1993) . In one of these families, affected 46,XY subjects carried a duplication of distal Xp sequences, and presented with other congenital abnormalities (Bernstein et a!., 1980) . A search for duplicated Xp sequences was also performed in the family reported by Berkovitz and colleagues, using Southern blotting; however, they did not detect duplication of Xp sequences (Fechner et a!., 1993) .
Familial cases of XX sex reversal have also been described and in some of these pedigrees it has been shown that SRY is absent (reviewed by de la Chapelle, 1987). In at least two familial cases the parents were first cousins which suggests the transmission of a recessive allele responsible for the trait . Recessive inheritance is also suggested by the family described by Kuhnle et a!. (1993) , where two cousins were described, a 46,XX male and a 46,XX true hermaphrodite. The SRY gene was not detected in either individual. In each family, homozygosity of a recessive autosomal or X-linked gene may be responsible for XX sex reversal, although in one pedigree the fathers of two XX males were found to be paternal first cousins which effectively excludes X chromosome inheritance of the trait in this family (de la Chapelle, 1981) . These families are too small to perform conventional linkage analysis; however, with recent advances in gene mapping techniques such as homozygosity mapping (Lander & Botstein, 1987; Kruglyak et a!., 1995) it may be possible to identif' the genes responsible.
Autosomal and X chromosome loci associated with sex reversal Xp dupilcations and sex reversal
Partial duplications of the short arm of the X chromosome have been described in 15 XY subjects with ambiguous or female external genitalia (Narahara et a!., 1979; Nielson & Langkjaer, 1982; Scherer et al., 1989; Stern et a!., 1990; May et al., 1991; Ogata et al., 1992; Bardoni et al., 1993 Bardoni et al., , 1994 Am et al., 1994; Rao et al., 1994 (Ogata et a!., 1992) proposed that sex reversal is caused by a double dosage of an X-linked gene(s) which is normally subject to X-inactivation. Thus XY Xp+ subjects have two active copies of the gene and are sex reversed, whereas XXY subjects have one active and one inactive X chromosome.
Considerable effort has recently been directed towards identifying the gene responsible for Xp + sex reversal. An analysis of 27 individuals with a female phenotype and an XY karyotype by Camermo and colleagues (Bardoni et al., 1994 ) identified a single individual who carried a microduplication distal to the DMD locus at Xp21.3. The dosage sensitive sex reversal (DSS) region was defined by determining the extent of overlap of the microduplication with the other cytogenitically detected duplications. A common region of 160 kb was delimited which defines the DSS critical interval. The locus for X-linked adrenal hypoplasia congenita (AHC) and hypogonadotrophic hypogonadism (HHG) also maps to this region. It is possible that the DSS and AHC genes are identical and duplications interfere with normal testes development, while loss-of-function mutations result in abnormal adrenal development. Recently a gene termed DAX-1 (DSS-AHC critical region on the X, gene 1) was identified within the 160 kb region (Zanaria et a!., 1994) . DAX-1 encodes a new member of the nuclear hormone receptor superfamily, containing a novel DNA-binding domain and ligand-binding domain. Missense mutations in DAX-1 coding sequences have been identified in patients with ARC and HHG. Does the DAX-1 gene correspond to the DSS gene? One of the predicted properties of the gene responsible for DSS sex reversal is that it is subject to X-inactivation. The X-inactivation status of the DAX-1 gene is not yet known. Further analysis of XY females for microduplications of the DSS region and the construction of transgenic mice with multiple copies of DAX-1 may provide an answer to this question.
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SRY-related genes and sex reversal
The term SOX has been used to describe a family of genes that share greater than 60 per cent homology with the SRY HMG-box region (SRY-related HMGbox genes; Denny et a!., 1992). Several murine members of this family are expressed during development (Wright et al., 1993) . Mutations in the human homologue of one of these genes, SOX9, can cause campomelic dysplasia (CD) and 46,XY sex reversal. Campomelic dysplasia is predominantly a skeletal malformation syndrome. Characteristic features include congenital bowing of the long bones, together with brachydactyly, clinodactyly, and micrognathia. The majority of XY patients with CD are sex reversed females (Cooke et a!., 1985) . Goodfellow and colleagues cloned a translocation breakpoint in one patient (46,XY,t(2;17)(q35;q23-24)) and isolated an SRY-related gene termed SOX9 adjacent to the translocation breakpoint (Foster et al., 1994) . Mutations in the SOX9 gene were found in six campomelic dysplasia patients, three of which were 46,XY females. Several of these mutations are predicted to abolish gene function. This establishes that sex reversal and CD are caused by mutations in a single gene, SOX9. In all cases only a single allele was mutated suggesting that haploinsufficiency of SOX9 is the probable cause of the phenotype. Why should a mutation in a single gene result in a failure of testicular formation and abnormal bone development? As noted by Goodfellow and colleagues mesenchymal cells may provide the link (Foster et a!., 1994) . Mesenchymal cells migrate from the mesonephros and are necessary for testis formation. Mesenchymal cells also give rise to bone and cartilage forming cells. It is possible that SOX9 expression may be necessary for proper mesenchymal cell function.
SF-i andAMH AMH is the first substance known to be secreted by foetal Sertoli cells. Production of AMH in the male foetus causes regression of the Müllerian ducts; however, the role of AMH in the adult ovary is unclear. Purified AMH induces the formation of seminiferous cord-like structures in foetal rat ovaries in vitro (Vigier et a!., 1987) , suggesting that AMH may have two roles: to repress formation of female genitalia and influence testicular formation. Transgenic mice chronically expressing AM!-! (Behringer et al., 1990 ) exhibit a range of sexual ambiguities, which also suggests that AMH may well have pleio-tropic effects. Because of its biological activities in the developing foetal gonad, AMH has been con- (Imbeaud et a!., 1994) . The AMH mutant phenotype (male pseudohermaphrodite with testes) contrasts with that of XY females with gonadal dysgenesis who have a wild-type SRY gene. Cotransfection of SRY expression plasmids and AMH reporter constructs into a cell line derived from the differentiating gonadal ridge of male rat embryos also indicates that SRY can induce AMH expression by an indirect manner, because the SRY protein did not bind to AMH regulatory elements (Haqq et al., 1994) . This suggests that other factors must intervene to modulate AMH expression. One of these may be Steroidogenic factor 1.
Steroidogenic factor 1 (SF1) has been identified as a transcriptional regulatory protein necessary for the expression of cytochrome P450 steroid hydroxylases in murine adrenocortical cells (Lala et al., 1992) . The cytochrome P450 steroid hydroxylases convert cholesterol to various steroid products. Murme SF1 closely resembles an orphan nuclear receptor isolated from Drosophila, designated fushi tarazu factor 1 or FTZ-F1 (Lavorgna et a!., 1991) . In Drosophila the FTZ-F1 protein functions as a positive Expression of SF1 can be detected in gonad tissues (Lynch et a!., 1993) . Rat SF1 transcripts can be detected in ovarian tissue and in a rat Leydig tumour cell line. SF-i is necessary for the expression of P450 aromatase, an enzyme that catalyses the conversion of androgens to oestrogens and which is expressed primarily in the adult ovary. In adult mice, SF] transcripts can be detected in all primary steroidogenic tissues (adrenal cortex, testicular Leydig cells, Sertoli cells and theca cells of the ovary) (Ikeda et a!., 1993 (Ikeda et a!., , 1995 . Evidence that SF-i may play a role in gonad development and perhaps directly in sex determination is suggested by three lines of evidence. First, SF] transcripts can be detected in the urogenital ridge as early as embryonic day 9-9.5. Expression can also be detected in foetal Sertoli cells. Secondly, SF1 appears to regulate directly the expression of AMH (see below) and thirdly, targeted disruption of the Ftz-Fi gene to produce mice homozygously deficient in both isoforms, SF-i and ELP, generated animals which lacked adrenal glands and gonads and died by postnatal day 8, probably from adrenocortical deficiency (Luo et a!., 1994). What is the relationship between SF-i and AMH? Expression of the mouse AMH gene in transfected Sertoli cells requires a conserved CCAAGGTCA element which matches exactly the recognition sequence of the nuclear receptor SF-i . This element is bound by a single Sertoli cell nuclear protein that is recognized by a specific anti-SF-i antibody. SF-i and AMH are co-expressed in Sertoli cells during embryonic development. Both SF-i and AMH transcripts can be detected in the male in the period just following testis formation, during MUllerian duct regression. In contrast, in the female gonad the level of SF-] transcripts sharply declines during this period Familial cases of SRY-negative XX sex reversal suggest the transmission of a recessive mutation which in a homozygous state in an XX individual is suffi-cient to cause sex reversal. A recessive mode of inheritance of XX sex reversal has also been described in several domestic animals. Goats with the autosomal dominant polled (P) mutation are hornless. Chromosomal females (XX) homozygous for the polled mutation, P/P develop testicular tissue. Affected animals do not carry the SRY gene (Pailhoux et a!., 1994) . Inherited XX sex reversal has also been described in the American cocker spaniel dog; again the transmission of the trait is compatible with a recessive mode of inheritance.
It is simplest to interpret familial cases of XX sex reversal in terms of a single autosomal or X-linked locus Z, whose mutant recessive allele (Z) confers Fig. 2 (a) A regulatory cascade hypothesis for mammalian sex determination. SRY inhibits a negative regulator of male development. Normal and sex reversed conditions are indicated. ON and OFF represent the activity state of malespecific genes. (1) In wild-type males, SRY protein is present and antagonizes Z activity (as drawn) or inhibits Z by acting as a repressor of Z synthesis (not drawn). In the absence of Z activity, male-specific genes are ON and a male phenotype develops. (2) In wild-type XX females SRY is absent; as a consequence Z is active and inhibits male-specific genes. Female differentiation thus occurs. (3) XX sex reversed patients who tack SRY and yet develop a male phenotype are proposed to be defective in the Z gene (homozygous for a Z mutation). In the absence of functional Z activity, malespecific genes are not inhibited and male development occurs in an XX background. (4) XY sex-reversed females with a wild-type SRY gene are predicted to harbour a mutation at the Z locus (Z') which renders them insensitive to the inhibitory effect of SRY. Consequently Z protein inhibits male sex determination, permitting female sex differentation. (b) Schematic representation of interaction between SRY and the DSS gene located at Xp21.3. (1) In XY individuals deleted for DSS there is no inhibition of malespecific genes; male-specific genes are ON and a male phenotype develops. (2) When the DSS gene is present in two active copies as described in some XY females, SRY is unable to repress completely the synthesis of DSS or inhibit DSS activity. As a consequence, male-specific genes are inhibited and a female phenotype develops.
The Genetical Society of Great Britain, Heredity, 75, 599-611. a male phenotype . XX individuals who are Z/Z homozygotes will express a male phenotype. Therefore XX sex reversal can be regarded as a loss-of-function at the Z locus rather than a gain-of-function mutation in the testis determining pathway. The function of Z may be to act as an inhibitor of male-specific genes. The wild-type function of SRY may be to repress or otherwise negatively regulate the activity of Z. As SRY is known to have a DNA binding capacity it may function by repressing the synthesis of Z (Fig.  2) . This model proposes that a positive regulator, SRY, might function mechanistically by inhibiting an inhibitor. In some human familial cases of SRY-negative sex reversal, complete masculinization (XX males) and partial masculinization (XX true hermaphrodites) are observed. The spectrum of sex reversal often observed in these families can be simply explained by proposing that the Z mutation is leaky to different extents. The SRY gene is apparently normal in about 80 per cent of patients with complete XY sex reversal. These patients may harbour a different mutation in Z, termed Z', such that Z is insensitive to SRY action. As SRY is a DNA binding molecule, Z' mutations may be insensitive to SRY repression and thus may be considered to be constitutive mutations.
As described above, duplications of the DSS locus at Xp21.3 have been described in XY sex reversed females with either complete or partial testicular dysgenesis (Bardoni et a!., 1994) . However, deletions of the DSS locus do not affect testis determination in an XY individual. This apparent paradox can be explained if DSS functions as an inhibitor of testis development. SRY may repress or functionally antagonize the DSS gene product as described for hypothetical gene Z. The presence of two copies of DSS may be sufficient to overcome the repression by SRY resulting in partial or complete inhibition of testis forming genes. In contrast, the absence of DSS in an XY individual will not affect testis determination as male-specific genes are constitutively What is the ligand for these two nuclear receptors? At the moment genetic arguments favour SRY functioning as a transcriptional repressor of an inhibitor of male development. The identification and functional analysis of other genes in the mammalian sex determining cascade will determine the validity of this hypothesis.
